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(54) EXPOSURE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive 
and highly productive exposure device which can directly 
scan and expose a photosensitive material sensitive to a 
predetermined region wavelength including an ultraviolet 
on the basis of digital data. 

SOLUTION: An exposure head 14 is moved in a Y axial 
direction by a motor controller 32 at constant speed, 
and image data 38 are read by one line. The on/off 
control of each GLV element of an optical modulation 
array element 46 is performed according to the read 
image data 38. Thereby, a laser beam 40 emitted from 
the high power laser beam source 42 of the exposure 
head 14 is turned on and off, an exposure object 10 is 
exposed in an X axial direction by pixel unit of almost 
the same number as the number of GLV elements, and 
then scanned and exposed in the Y axial direction by 
one line. Next, a flat stage 12 is moved by one step in 
the X axial direction by the motor controller 32. Main 
scanning and subscanning are repeated and the 
exposure object 10 is exposed like an image. 
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[0 0 4 7] V-f^nXUyv^ 0 9te> 07{I/r:i"J; 
^C, ^2 0 3{3MlPrr-5T®<ai^S i Nx^e>& 

012 0 9b7*iM^nT^e. &*5, K#W&2 0 9 
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tt,. flISJiA'J y h=fc£JB^T, X-Al^>X4 8 OA 

imyt&ix— Au>X4 8tcA»$n«.^t^^c bp 

*k ±15— ^SM^X-Al/>X4 8^A»^tl-5J: 
lUfi, GLV^?2 0 ltt^Un>asttU:t»J«SnTVi 



f^K2 0 3, T-f ^DXU-7> ! 2 0 9> &Xflg^U& 
__[<) 0-4 8-]-^DGL-V^$ 2 D-l J±»_S>C ^D^J'Z. 

e> 2 o 9 £g&2 o 3 fcg?w^gpj)n^n-g.mgo^'>x 
^-^TS»*i^isn-&. 7<^d xu 7^209 tgm 

2 0 3 t<DP B 1{C^iirrsmES:^">t-t"-5«i:. WtW* 
gnfcgffit^oTT-f ? a X'J y 2 0 9 2 0 
3 tCDHBKIMI!R9l**96feU» vf^ur^u 
9#*«2 0 3fi0ld£tT. ^IT, ffibnttEESr^trr 
gfc&fttflRBU *DXy'yS>2 0 9tt§N£K 
#fc«k 2 0 3 M*» 1 i®35(i}*3& 

(Wttf* 6 ® <DV-r ^ a X'J -y v 5 2 0 9 T?#f fi£2 
n> mESrfPitrr^V-r^oX'J •>> J 2 0 9£3£5t::ie 

[0049] V>f D XU y 5> 2 0 9 KmEESrfrliQUfe 
V-f # D X'J 2/ >> 2 0 9 CDKltf®a>i££# 

■ft. 1 CJ^O^-f ^aXU -y 5> 2 0 9 tdHSESrEPirab 
W3fibfc«31li± 0 v< i'D7' l Jyy2 0 

XU yS>2 0 9T?^S*l^fcWSfc*H&&i£l^ *® 
[0 0 5 0] 

[ffci] 

t i ,2 id. 
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[0052] wz. ^mm<mm<Dmy(Mm(Dm^^ 
Hj-r-g). m^tMmn 101: 1^-1^4 0 £f%&HTgft 

oa>hD-7 KA#sft. j>hu-5 

3 8it iij#^«firr-5^-ia^o}gg^2M (bp^f* 

[0 0 5 3] Sft'V.y I 4 1 4©U— U9HB4 2^6>WS* 

Att, 1/>X4 3, 4 4£^bT*R#®ft^S87W 
6 K^-f >«fcflMtStU JBSaPIXl^f 5)ff-4 6 

igft^E— ^ 5 6 £ifi^-fc>X 3 4 ©i±l:*jtc:j&l>T— JS8 
flmiMES-ltSi, 'J — F*£'Ja-5 4%>—JS80n? 
EJgU U — FX^U :r-5 4<D[3EgK:#t\ X-Al/ 

>X4 8*?ftittfc»'3T8«bsn*. ^m-ctox-A 

YWtt<?>&y(fe&<Z>W&®Z } } - FX? U a- 2 8 <DM 

K>&\z^xmm^n^ asftr>x3 4ou*tcso 
[0054] «3^s» h 1 4-&mm 

tmS. (X«*IttR^Y*|!D&lft©BOS0 IS&ftSft*. 
EMS^-fr U — H^'Ja.— 2 8t>— ? 

[0 0 5 5] IS^-y I* 1 4CDY$fc^[p]'\©^ibt* 
jW. «sS7Wtf460GLV^2 

o i o»ti8R*©iii*¥ttTiiK:i«*iaati, rn^-ta 
znrzmt&y"-? 3 8 laKDTjtsewy u~f ^-4 6 cd 

GLV^?2 0 1 CD^^^^^ W$tl-5o CinJC 



[0 0 5 1] :£#|fi£©^i^ktt&GLV3i^2 0 1 
3 8 \Ztt&\sT*>/*7fflffl2nZ>o BP*>, GL 

v^? 2 o i <Dtm/m\z*M[sitya** am^^i^u 
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20 lomt^m^M^m^n^n^LMz. y 

[0 0 5 6] Wfrvy H 1 4**|Bte*ttM& l oetfttBK 
it-f^t, S^-> 1* 1 4ttY«fc£ri©lRj&fctt»-r 

-£l/C, ^-^n>hD-^3 2ismm^-^2 2 
«— jBSan?ISftS-£*£» 0%>— 

jejsareEMBu u - fx* ua-20 ©ensca^ 
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io, ^o^s^^wasfcS**©^**^;: 

i-SH^BtJt^t. CD vx**mifc?-JXK 

(2) fif^ji^-^izm^Tm^^. 

(6) G a N JM £ S*l'— tffcJB^fc*^ 

[0 0 5 8] *fc. SlflH»f»^©a2lBBWl*T«:ffl 
WTHSfc*, S^©SM^IB-r-5^^ (PL 
ZT#p) **Scfi0fc'>*y* (FLO fcfBUSfllJ&K: 

P L Z T^©4i}t^rf£f U 
©flcBttfl»*SSn?*0, U— !ft*?©BR&tft£¥K 
&f|i!l#to%<, WthiSft^lSl-tTS. GLVm 



~tH"V) If, ftfBS8&&**H- (nsec) @g£T?# 

[0 0 5 9] %$m<DMmz&^Twim L-^KM 

til4lf^©«^^ (GLV^T) ©«3fi<hMS«-0tJ 

[0060] <M2 (Dmmo&m) *$mmmz.%% 
[oo6i] z\<D&ymm~w^ wt&w h 1 4 ute, 

l/-if^tM4 2A, U>X4 3A, 44A, )»7U 

-f ST 4 6 A, X-A1/>X4 7A, 4 8A. RLPl- 

+F#4 9 ATisjcSntDtl- y h At, U-I^t® 
42B, W>X4 3B, 44B, ft^HT WT*?4 6 
B, X-AW->X4 7B, 4 8B, RtfU— tfSB4 9 B 
TS»Wtatl*JI3ta=y hBi, UHfiBB4 2C, U 
>X4 3C, 4 4C« »7WiT4 6C, X— A 
1/>X4 7C> 4 8C, Rt;i^-ifflJ4 9 CT*«fi££n 

[0 0 6 2] 3 ZXDmytZ-— yMJl ^©^— : x>y 5 
8l*|{CiRj^$nT*3D, gf^a-y hA(4@^x--> h 
J* B©±*HiE«^n-5<h*C, 3-3©g)lfciZ7h^f 

Rt/B©^T*oTf5^^-j/ hAR^BWfK©^ 

[0 0 6 3] X-AU>X4 8 AfrbB&tZttitl'-Tf 
ft4 0A, X-Al^>X4 8B/5^t±i^nfeU— tfjt 
4 0 B, S.L^X-AU>X4 8 C/^£tt!lt£ft£:l/— tf 
^4 0 Cte, ir— ■ x>y 5 8 £2**1/08**6*1 
^ fcI^L.^sWlP«ffiiUT»3t«*ttl 0©«B5£Ha 
M^tl-Sc 

[0 0 6 4] IS^L^iy hA£43ViT(4, X-AU>X 

4 8 AOflWHWai:*-* h 5 0 A*JBBesnT*o, 

h 5 0A©litaUaJ5 2AIIli'J-t ! Xi"Ja-5 
4 A*?»ftSnTt»3>. U^-HX^Ua— 5 4A©— ^ 
©«MJCttU - H7.i7 U a- 5 4 ASEH&SiiraKaHrEr 
-^5 6 A^0#H^nT^0, Sib^-iS' 5 6 Af4 
t-^3>hD-73 2£^$tlTl^„ -?-L-T\ d 
©lEl!)^— ^ 5 6 AHcfc-5 U - U a- 5 4 A©[e1 
5^7 fe£#^, X-AU>X4 8A*iJfli:fi5T»ftSn 
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[0 0 6 5] Wt^=-V hBmfmXP^y 

\3W£^yhA£m8MMlfc?&Q* X-Al^>X4 
8 B£X*X-Al/>X4 8 C\t, &9tP--v bA<DX^ 

[0066] 3 ~z><t)vm?-- ? h zmffrtz>&mi\z* 

T*50. X— Al/>X4 8A, 4 8B. 4 8 Cte, 0^ 
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11X^5. tf)tiS4 2A> 4 2B, 4 2 

t^T^liy W^4 6 A. 4 6B, 4 6Ctt, 



4 *tY«|*|S]t— 3©Sftt»tt'S tl*. 
[00 7 1] «3t^y H 1 4©Y<to5fl^®#»t* 

A, 46B, 4 6 C=&^CDGLV^f 2 0 lO^tiBSI^ 

^^CT«IB7U-r3^4 6A, 46B, 4 6 CCD 
GLV*P2 0 1*1*>*7(WBP**1*. i*lK«kO» 

4 0C^**>t7$nX, U-Hf)t4 0A. 4 0 

i:GLvif2 o i (D&t&nwLommmrzmyt-zn 



1 7^ >#«gg:>t£*i£o sp^ 



*t*lSY«jfP5l 
STfcfcfefcfe.l 0#. 

Jfc3n*J£»> o__ 

[0 0 7 2] Wfr\y Y- 1 4 ftW&MMb 1 0 ©flfiKK: 



[0 0 6 7] ^{C, 2f^lS£©?^S8COg^SCDiM^S:Si 

■f) **. «P7l<"YP^46 A, 4 6B, 4 6C03 

|*I©:7 U— A * =E U K— JJB«£n-5o 
[0068] I 4 1 4CJ) *£HaR4 2 Aj^fetti 

M-znymmTu^mTi 6 A©**:«nR«a£tffcWR 

k*-Ate, 1/>X4 3A, 4 4AS^-LT^R^07^ 

>r*?4 6Afc«k^TRiPticaEn^n*. ^-?^>v 

D— ^ 3 2 ^S®)^-^ 5 6 A$:MS-t>-y-3 4 CDUJ7J 
Kljfc CT— 5©^ST[5Bte^-a:-& 'J - 1* 7. ^ 'J =l- 5 
4At>— ^ji^XEmU U-H7i7'Ja-5 4ACDlHj 

®c#t/\ x-ai^>X4 8 A^t^^Tfi^n 

•§>. ^tllC<t«9X-AU>X4 8AC7)X*Ifc^l6]<DK7t^ 

j&WHttsfru ^sa^nfcw— y%&^x-Au>X4 7 

A. 4 8AK<fc9^*fet^l 0CD*®KX*f[#lfl]K:9 

■< >«iaB«sn*. Yifo&fl©«fcf8#©iitt 

-5. 

[0069] mmzvx. mt^y h i 4<ou-^m 
4 2 BA>£.aii*£*ifci'— m y&MT u-im^4 

6 B\Z&-?T^ffl-£n. X— AU->X4 8B©X$|fc£[p] 

s.t^Y$to^r6]c7)si^^ip!Bsn. ^psnfcu-— »f 

t£#X~AU>X4 7B, 4 8Bfc£DIB©rtM*l 0 

2c^e.mit$n/cu— y-*7t^ 3Q»i7W*f'4 6 

Cldck^T^P^n. X-Alx>X4 8 CCOXUfcfrftK. 

r/Yift*-|p]o^7tfe^PM^n, aawstttu-- £M£ 
^x-ai^>X4 7c, 4 8c\z&Qmym%y>>i o<d 

[0 0 7 0] SftBBttl$K:& Wfc'Ny I 4 1 4*i»3tlM 
£H4ffi (X*fc^l^R.^Yte^[p]©J^^0 \Z&W)-£ftZ>o 
=E—^ 3 > h D— 7 3 2 j&UHfct— ^ 3 0 
Hf&i* >J-K7.^ , Ja-2 8t>— J©£KT?lsME 



'<&. ^UT, t-^3>hD-7 3 2iW : &-^2 2 
£— 5©iSTlH]fe$-t±-5<»:> 'J-f^Ui-2 0^ 
32 7 ^MClsMSU U-^'J^2 OOEBEfcfE fr* — 
77>>h7f-^l 2^x*to 3 -[^(3 27>7 i ^^Ib$n 
-5 (BJ*fc3D o RJ;©£j£iERtWJj£fi€*031U ft 

[0 0 7 3] £Lh©ffl«3. **SS«D»*BKl{R*»^fli 

-tzmymma*:* ^ypjur-wzm-j^Trnm^ 

(6) OfiJ^&J$>-5>o 

[0074] ^fc. v^zmttsm^y 

[0 0 7 5] 7^43, ±iacDm2C7)^!i£©^^T«. mt 

[0076] (SB 3 <Dm&<DMm) ±ssfl>m&>fmv 

50 tt» *»W(0*^«*«ft*5-7-f;U^«jaLEiBI- 
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ofczmxrchnfimm-ztLZo g§i©^ufc©^ 

^U ; U-7 : 7-]-ci<£)SL 

xtt\zm^mzw&n&tmzmy(ttma\ o% 
Kmmz&misTffi%^z\Bmv7&7 5t, m^— 

^38 ^DT^Pgnfcl^—tF^4 OXgTfctt^ 1 
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-f ;\*5r^-ixTc:ne>^$!p-r-5ia*^^n> hD-7 

[0 0 8 2] tf)E«4 2 tUTte. 4$SS2 
001-27387 0^tJ^iP2 001-27387 



It. K«fc9*f££ftT</>-5. BP*>, 2#&G>#t7T'1 

[0 0 8 3] s-*©^^^— ;P5 2 ora, mi o, 



OS^^^-r-SH^^ l*14t, £fg*-T^5o St 
ft/Vy F l 4«, BHsUfc^af-f Ft;i£r>T, 55^Y^ 

H$^ftWK^sftxto*.-~_ 

[ 0 0 7 8] Hflg t«7A7 5 ©3d$tt©— 



01 1 c^n^ct^c, mF>5W&) t— 

h Xa y ^ 5 1 0 _tlc:S2?iJH5g£ft£:1gi&ll (0! 

Ali. 7<@) ©*t^ji^^-p£fc#U*A**NIM*U' 
i» — tfbsot, #^u-»f»*fc ;Mi fliTagtJSft*. 

aiJ/-^l/>X5 4 0t, 3It£U">X5 5 0^e>« 
[0 0 8 4] t-hv^^U'^ 5 10, 

+F530. au^-^w>X54o, ^xm^yx 

5 5 Ofi, ±*»SHinUfc«±©^y^— 5?5 8 0F*3tCl 
JR§£ft, A°2/'7--v J 5 8 0(DMPdV\'y7-— 5^5 8 

^w^y^r-ims 8 1 &mi$frz>M&$wz®m®& 

30 

[0 0 8 5] /*y$r— i?5 8 OODJ&MCfi^— ^fe5 9 

o nm&ati* z\<D^.—7,m 590 ©±®i^MiEt- h 

is>?7Uy?5 1 0d*H9fttte>ft, -£-UT^<73t— 
bS»:?Xn>;/^5 1 0tdn'J^-5'U>X5 4 0S:« 
^-r-53U^-^P>X*;Uy5 4 l/^H5£$ftTl> 
5o ££K:, ^-7.&5 9 0©±MKlte, g0fcU>X5 

5 o*««rt-*«3tu>X*;i^5 5 1 ^v^e— 

5 5 2#BJ&£ftT0»*. U ^A^Stel' 

« -if 5 3 0 Kfgsjm^ey&Tssa&ss 5 5 5&, 

>T— i>5 8 0©^MK^/&$ft;fc!2^L;&^^iiflh 

M^-e^ih$n§iH^H5 5 5 auT/ty*-?w: 

[0 0 8 6] r3U/-^U->X5 4 0J4, g<fc#UOk 
3R4 £ «#:U'— if 5 3 0 ©f87&&©Mtf#fr©W UWf& 

tt\~Wteffiz (01 1 (c) <D±Tjtt) (Dmnm 

SA5ft*»fcU'— If 5 3 OtUTH 0!)*.fi, 



te, ERg 1* ^ A 7 5 fctHBSS^Slgft^-^ 7 6 

h Zft UT^g^tlTfe 0 , mM^-? 7 6 ^ n 

yha-^ 3 2\ztm^nx^o fbT, £©iafrE 

7 6 tl5M®iif^ HHE P 9 A 7 b »V 

[0 0 7 9] 1* 1 4<D-fmz\tl^i<D±y h 2 

4#H5£$ftTi5D, 7-7 h 2 4®BHaD«2 6 \ZW) 

- 2 8 ©— 5Er©JB»KttU - FX£ U a— 2 8 £HflE£ 
-fr-SKft^E-^ 3 0 h Sr^- bTgM2 nT*5 0 . 
IKlb^— $ 3 0 te^E— ^ =1 > h a — 9 3 2 ld^^ nt 
l^-So fbT, dOlSlb^-^ 3 0{C<fc§'J-H7>i7'J 
a- 2 8<D\0&lZft\,K myt^V H 1 4^^Y7jJp]{w 

[0 0 8 0] Wt^y 1* 1 4Ki, 12 9 IC^-^cfc id, 165 
Bi^^lx-if7tM4 2. l/-lf)tj®4 2C7)Ji73^6Bffi$ 
ft, U~-»f3tS4 23^6A4tSftfcU— tfyt&miYzZ 

fiKB^-fcrn*'^ yw.<Dym&\z>w&-£-&z> u>X4 

3, 4 4. 7J*$ft/cl^— tfTtSIlj^-^SSlC^U. 

H 5^? 4 6 X^SB^ft^ U— tF^«rgS7f*^#I 1 
0 <D^®H^$-&^X-A 1/>X4 7> 4 8 -cm&LZ 

nrzM^t=L-y h*ffi%-T^%c z\<DmytP--y 
fttz&mtiz^-^yfs&wzwiti-zn-T&K). x 

-AU>X4 87&^6.HiMSftfcl/—tf7t4 0JS, > 
>C?S 8 {^7^ftfeE*L^t/^P€rMLTS7t^ 

l 0 (D&WzfflMZ ft-5o 
[0 0 8 1] U-if7ti!S4 2. U>X4 3, 44, « 
17K*?4 6, S.r;X-Al/>X4 7, 4 8te, El 

X-AU>X4 8tt, HwUttHrtf-f HtdJ:^T 
7tW*lftJS»«Bl«llcS3#*ftTlr»*. ^43, 7^117 
H^4 6IJ, GLV*?©B2y!t*lS]*^ H9l3*J^ 
T, ^EPYTjlpJtTOC^^^^^SEtS^ftTCi-So BP 
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ttntti o\ 3 0° vimn&x U— tf e-A& 

•ffcl— - tf5 3 Ote, gftltffiWMn M 
[0 0 8 7] bfc#^T\ #fg}fr^e>f&ti:£*T/wl/- 

if e-Ate, ±j£©£ ^ icjffls^^Ki u * 

— £l^>X5 4 0K*tUT\ ^9£ft*©:frfr#|iiP 



22 



frfttStifcU-lffcr-AWu ^tU>X5 5 0l:<to 

[0 0 9 3] □U^-^l/>X5 4 0fe £ fcZm^l/>X 

5 5 o\z^x$m^^m^n, wtvji^E 



[0 0 8 8] 08SJi. n<J*-^ 
>X 5 4 0 ©7k¥:frft& &.ZSmW5fa<DM um\. 1 m 
-m-4^-6mmv-^^SBII 3 mm,-N 

U>X5 4 0 tdAMT U— tf tf-A<P7Ky#lffl3 



AK^nT^l^E- A*4 1 ftZttiZft 

__[ 0J)_9_4 L^,^&&5^^.k_-1f 5_3 JU££U£t_ 
-S><iSiJOnU^-^U>X5 4 0©^ibT. 



<fcl^Sltt^lp]CDt*— AS0. 9 mm, 2. 6 mmM 
aU*-*U>X5 4 OtefcTy^l. 2 

5mmTE§^n^. 

[0 0 8 9] ^1/>X5 5 0&. mffiPIMl'>X<D 20 

540 (DM^[prr^*»* :s i I ^»3ft< , -^ntHM 

m^u>X5 5 oia, 

«W«Bltl2. 5mm, NA0. 3T*4fe0 
riM£B3T£-5„ £©SlftU->X5 5 Oh. MM 

[0 0 9 0] •7;W L t-H3t7 7"f'^4 1 tt, M 

Afcf, =»t*«©ifl<'-5 s y tM>x-.y^7>M£S# 
£ Vtt TtW^t-f^ M >7^y * 7.in?*W3 J» 
i^f y X-f >T7 i'XSffeSa 7f 2 5mitu N 
AO. 3. iiffin-KDj§3&g9 9. 5%JEUi©77-f 
/WffiJlT?**. ffeb"637SXNA©«i-7. 5 y. 

[0 0 9 1] V-ifh*-ACDx')l^ ; E:-l 4 ^7T'rA*4 

5 3 0©ffl^l 0 OmW, ^N^^U-lf 5 3 0©{B3&7 
©ifr&. 3 OmW (=10 OmWXO. 9X7) 

©£•& l^-if t*-A#*# e. n^> £ £ Kl&-5o 

[0 0 9 2] U 0 &%k*mfa U— tf 5 30H 1 

SifcS:f£4 0 5± 1 0 nmT$>0, **tii#tel 0 Om 
WT?*5. H*l6©a^U^A»¥»(*:U— tf 5 3 0 
a^fgflSSttf&Tffi&UfcU-- tffc-Ate, #**ti$rr 
-53'J^-^l/>X5 4 Ol^^T^m^^tl-So ¥ 



tf 5 3 QCDmrnz-n^t^mmDu^T^m^mr 

5CbT^IHff!lfflSWS*««8e)6n*t» -Site***** 
JEK^^'J ^7A5S#»#:W— If 5 3 

o, ^fe^^^vji^-^e-H^T-f/NM i©*& 

[0 0 9 5] n>J^— ^1/>X7U<CD : &I/>X^^ 
t> U < ttBU© n U ;* — 9 U >X 5 4 0 CD^^gggt*5«t 
tf§8ngc£f>, NAi, £0fcl/>X5 5 0©£y?i(SS§lt£: 
f*, v;i^E— H3t7r^fA4 l©l8n£St£NA 2 , ^ 

tf W+T? u-iflf-AO^^ 

fi*-&^©f>B-X^$n-5fe©T*D. U— tft- 
AO^gSd^SVM^^-r-S^^i n = 1 T«>-&. 
[0 0 9 6] ±BB©*frTTJ*. U>X#Ofg^a, T 

^t*-A>5.^y h®£*tr-5v;W^E:-}<:7 7^A*4 1 
©n 7JSBB±l"*5tt* tf-AXtfy b#©i±^ ( 1 ) 

[0 0 9 7] 
ISfc2] 
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[0 0 9 8] * (i) fczwzfrtmK*. gmmwm ^zwzz. mtm^m^m^^-^. w&t&& 
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r&M\z. u-+ft?-Aa^jU7^- ^77^*4 i 

OS 
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[0 0 9 9] SRWC«fi£StlTVi-57^SH7 W*?- 
4 6 KtMOT W*f4 6 ©K£#fttC&t)fcigl#© 



[0 1 0 33 gft'V.y I* 1 4©U— *f%M4 2frt>tiiM 
3t^4 6 l^^-i- >#KHM£*1. OT7K*f4 6 

[0104] memm\z\z. mt^y i* 1 4**3tw 



^-^ 3>Vn-73 2 ^ffiSj^-^ 7 6 £-5©£gT 



5 2 0&X\Z.K\sX\&?-?Wtrt*>ntz.77l A*4 lte 
7»S7 JSHM 6 ©ft^frK^TSB^JSnXT- 
_ V^pRK^tdfcStLT^. ..' - 

[oioo] _h5E©iio> mtuv v^trnfois-v 



[0105] @g^7AV b ummoffiF^wsm&z 

\Z. 7U-I±* : EV\Z%m-£nT^2>W& : r-$'.3 8 
J^ZMiSi 6©GLVP|t^2 0 l©gc£IB& 

m&<DW%mk.~?m\z&£frto-i*n* wywastutHi*?" 

3 8T^CT3®SS97 Htf4 6WGLVi?2 
0 l©$*#*>*:7fM£:n*o unc^ofi^y 
V s 1 4^£ffl&h*n-5L— • y%4 0#*>*7£tl-5o 



53 o*^m»$nfcix-if3t^ #^*t^r-53u^ 

-^l/>X5 4 01?nU^-h$tlfe^ %V7*rtA 

5 5 0H«fc0> 7 7^^4 1^3^5115. ^©^ 
7^2 5/iirk NA=0. 3. tiitlO. 5W©77-fA* 
£1 0 0*WW1 aPKKB»*nfc'7T<M3&»6 
te, 5 0W (=0. 5WX10 0*) ©^©MUSttS* 
If-A^UiW^nSo »#ilf-/*»iU>X4 3, 4 4K 
&r>$zf$YJtt\z¥mtik2ft&£ : &\ZYj5fo£\gZ£? 

zjntxziv&zn. fiR«©3iaai7u-f*F4 6 ka 
art-*. 

[0 10 1] _bIEia8£n*:7 7-f ;t«j*"<&5 0W 

(= 0 . 5 WX 1 0 0*) ©ii&K©i«ttl7Jfc*-A©f^ 
tUT, EI13 (A) IStfi^H tf3^.yX5 6 0 

$0i3 (B) K^t^fcffijg^Kira^TiEwiu 

fc, 001-27384 9^ffim2nT^&7 

6 Ote, ^7^5 7 0£&«rr 
-5. ®m5 7 0©»S0. 1W. «9t»Safc6*5T* 

(=0. 1WX5{@) T£>9, 7^4 2#3 4{1©¥3I 
5^5/^5 6-0 K*0#tee*nTW4Tlf, 1 7W 
(=0. 5WX3 4fl) (DMlHijY^^-A^liiMt 
101 7W®7Wt- A£3^3£ 
^^tT, 77-f A^SrM^fctT— A4:WfiW)5 0W 
(1 7WX3^T) »©*MK©i*ttJAIf-Aj&*»e>ft 

[0102] ^ #m&<nMm<Dmytmm<DW)fc$:m. 

EfS. Sl7^*#ll OKU— »*%4 0*JlBI#l/rit3t 
"TSfc*^ «|t-^3 8*1. «17K^4 6 

(D3>hP-5 fla^T) (cA*$n, 3>hD-7 



o i <D&t&m&<nw%m-&T:7&gmytznz>ii#\z. 

[0 10 6] E]^1<5A7 5^1,lHfg-r-5t. ^E-^n 
>hD-73 2 tfmgh^-? 3 0 5:— }S*§n7II]fi£ii- 
-5. U-HX^Un.-2 8 ; b— ^jSSTtHmU, U-P 
8 ©t§WSt;:#<^ myt^y V- 1 4 £i^Y 

■jjWzixTvmm-znz ®j**) . ai:©^* 

30 zfmmtz&^z. mM±-$> 3 0 z-ymm-zmn 
mzmztmz z. <tT% x;h y)vmz®y£tz> z. t.& 

[0 10 7] £JLh©iiO. ^3Htil©^lBi^*A^B 

Tiau.*i©iais©Mi:m«i^ »m*©u-if)tai 
*^vsti^©-p, ^&^mm&&m.\zi83L&m 

<D^^mmz^m^mmtit-<x±ei d) ~ 

(6) 

4i? [0108] JJESB'I ~^ 3 ©HJfis©jgliT?»i, mta 

di, *tH*U-1fit«€r, OT© (1) ~ (6) 

(1) ^b**U>7A^#«#l/— tf. JF*lx<«,-01 

o^t^ 1 1 izTK-ztLzmwmtm <y&%*mtev> 

(2) H15^$n*, »b3tfU^A*i|i»»U— *f 



(14) 
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(3) iai.6Ca%sn«, mtm u^^m^u— tf 

(4) 01 7J3*Sn<5, *n««®)t«riHifr*¥« 

3teaHaaat^T«*affliuTfflSrt-<57 7-c au— tf 



26 



JO 



12 6 £#JS8&5 7-12 8 £<DP B 1KBeg£tU'c7ftfcS 

^.mm^i 3o> Rt;x^D>i 3 2$iiTU5, 
[0 1 1 li'aataaaaffi 3 o«. frtmxmm 

T?ife-5. MgO^H-^h&L i NbOittAfcfelftli 

*-f >K*g«ligC9J3»Jte> 7 2 0 

nm, ^2fSlSl&G0ifcS: : &3 6 0 nmtbfct§, £*l 
6<D&*tC*fUT l^©^<i:^:-5ck^t3 1 . 6 5 urn 

3 2 Ba#u-if tm-MpE- Ffngs-irag/ -f x 

[0 112] 2 2 b. U"Oi> I 



(6) ±ie (i) ~ (5) <D^-?tifr<Du-~ tfytrnt", 
-mt&^-^&ztLfru-tfym*-, 



n G a Nf§1£® SfU, 8*4 5 0 nmT^T^^o 
r : YLFiifi 12 6 (D7^AMffi'Jg)^ffi 12 6a Kite, 



[0 109] 0141^ ±IE (1) O^D-l«xU7ffl 



&*4 5 0 nm<757ttt8 0 %R±©^a^T^f CMil 



Pr" ( 01 tP®5®San?**»* V 2 0 n 
m£*f UTftBH*-?, 7 2 0 nmMOP r 5+ COflig 
i&4 0 0~6 5 0 nmfeit;8 0 0 nmSUUdttUTW; 

y l F#sa i ■ 2 6 ommttmcoim 126b tia, fcs 

7 2 0 nm\zMVTi&KMmT\ ^<D% 2 iSSS&ifcR 3 
6 0 nm\Ztt^T\VSiKmm(Dn-7 L '< >»^nT 

— If. jtm.&S.y-l 2 8C05 7-B1 2 8 ate 
tt. lS*7 2 0 nm<^E**UC!ftElMST, ifcS:3 6 
0 nmOD7t€r9 5 %R±jgi&$-ti\ _tBB4 9 0~6 5 0 
nm*5J:t;8 0 0 nmSLt<Dtft\zMVX\mmi^<D=i 

[0113] z. <D*mte \s—*fffiimfc tf -m. ^ 

jp — if 1 2 2^e,m»$nfelS*4 5 0 nmOl/- 
tPH-A 1 2 Hi, ±IE^M1 2 6 a^HLTP r : 
YLF&oifil 2 6(CAM1--5c Pr : YLFiSSl 2 6 
fidOU— «ffcT— Al 2 1 l:*^TP r 3, ^®g$n^) 
CtHiO, ifcft7 2 0 nmC07fc£fS-f<5. £C0£:#C0 
ifSfeia? Po^ s F< <?:%^e»tl-&o -€"bT, P r : YLF 
2 60W1 2 6 a<h#yggg5^-l 28C57 
-1128a £T?*jd« 0 U— IflWItf 

5l#fii:S*lT, &M7 2 0 nmCOBffcU— »ffcf-A 1 
2 3##£n<5. ZKDU-iflf-A 1 2 3t&ti&£X& 

4*7 ?{r?l 3 OKAltUT. ft^U/2W&36 0n. 
m(D$g2&*mfcl 2 5K3Hfc3tt5. *Stff5^-l 2 

8 005 y-m 12 8a IdWu S©fi®ii0©3— 5r-f >tf 
iWMS£*lT^5©T, ^WS7-1 28^6>«, & 
}S5 3 6 0 n mC0|g 2 1 2 5 £WtBlfr-5o 

co 1 1 4] eii 6t^ ±is (4) omft-mfflDytztti 

-f/tU— lfCD-W*3S?r. CO^y-f/tU— tfte. TH 
G (m3^HK^) 77-fA*U— tf-e&o, &fil 5 
50 6 0 nmCOU— tft'-A 1 3 3 £ttittr5AVU*#;rW§ 



mtmm:*rTz>G a N^s#u-*fcogyg*ijgcs>— 

nIGaN (0 0 0 1) itl0 0±(I(t nSGa 
i->)A1h N7 G a Njts$^f-^7 7 "7 10 2 (.0. U 
5<zl<l)> nmSfcteiSGaNStSRfeJil 0 

4, In.-.iGa.iN (Si H-^) / Ini-.iGa.i 
N^fi«^#F«14Ji 1 0 6 (0. 0 1<z2<0. 0 

5, 0. I<z3<0. 3), pSGa».iA,o.2N^ 
tUT^Dy^l 1 0 8, n§l*fe«iMGaN7t 
iftillO, pIGa,-..A l.iN/GaNjg^^ 
77HII 1 2, ^pIGaNJ^f Hf 1 1 4*J 
mttfmtEtlX^Z. p§»GaNn>^^ hSl 1 4Jb 

4€ 5 0 n mgg©7 h ^fcWfcBfcvaSHBt 
1 1 6*iJ^rii*tu 7hM^W«:ttpfll«ll 18 
WmfiL-ZnT^Zo ^c, nIGaN (0 0 0 1) g& 
1 0 OODSSld^ n(B0ttSl 2 0d3gj££*lTt*2>. 
7S:*3, C<^0»«£U-^©5aiafe«IH44 4 0 nmX$> 
0. ^t®*^4i^5 0jxm-C*-5CD^ #e>tl-5ttl7J^ 

¥#f*U— 1fS:n7^5 0 0tfm(D7 7'f^l O^r? 
d^CDU— tf)t*A*U 1 0Wttl7jO7 7-1'AM ; & 
1 2 2 S#-5. 

[0 110] mi S\Z. JiSB (2) WMztt*) ^A?S# 

fflgsmis— tn*, aejttuTou— tft*-M 2 1 

;H 2 2f^t»^SfUt7 7'f^F, 7 7<A*F^ett5 

%2titz5fflyt-e$>z>±'5&u--*f t-A 1 2 ifcautr 

flWTf**L i YF,iSg^ (£KT. P r : YLFUfti 
^T-5) 12 6. CI COP r : YLF&iil 2 6 COTttiBW 
(W^IBg$nfc**gt§5 7- 1 2 8. Pr: YLFMH 



(15) 
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mmmfov-*? (/^dfbw- tf) 134, 5e» 

^T$.^±fSl/— tf k*-A 13 3 S^Pfr^'ftr^r] 'J * 
— hU>Xl 3 6, WW^ttU^TcU— tFtf-Al 3 3 
^mftt^>mftU>Xl 3 8, DU^-hU>Xl3 6 
£3lftl<>Xl 3 8 £CDfSKSB»$n*LA-7$ 7- 1 
42, Er 3+&tfY b3+£*fc F-X£nfc:37£&o:7 

3 3^^i--5*^i^>xi 54, mm$czn 



!1 5 6 SHSATt/i-S, 
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U— if fcf-A 1 7 3 *mT%KC$% 3 D h u>x 1 
7 6 , ymttfe-olZls-*? If- A 1 7 3 SrAftTSil 
ftU->Xl 7 8, P r !, iif-/Snfc37^77 
-fA*18 0, 77<A'l 8 0*>&lHI#£*T&ifcft7 2 0 
nm©Wiftf-Al 8 2**3ET«*l0fcl'>X 1 9 
4, S.t(^$nfe tf e— A 1 8 2 £7NJt£-frT 1 
/2<Dfegz (3 6 0 nm) CDU— tftf-Al 7 
f^SHG (B2lSiiffliS^^) ^19 6€:iAW 



[0 115] i&m&Ml 5 6li, xajsnfcu-iftf 

-Al 3 3£l/2©feR (7 8 0nm) ©!✓— !fbf— 



A)^SfifcS^!^llT$>-£>. 77-f/^l 8 0©*Sffil 
8 0 ai5«fctfl 8 0 btcte, SUM'<tc&®&<D3Mztt 



-5. 

:.[ 0_1_2_Q 1 e:CD^7^7lU— +p-ga, GaN^tf 



AlCfitSSHG OI2?6iBI&f8£) *F15'8, 5c 
t^M^nfcL— tf tf-A 13 3^1/4 ©ifcR ( 3 9 
-0-mn)-©V-iffef" A«&^-Sv^HG-(lg4i6ifS&- 
6 Ofog>#tfifcg*XT^-S>o SHGjfl 5 



U-if^^fc^T'fn-X^E&je^i— 7 42» 



£>ti}»£*T.;t&A4 5 0 nm©U— tft'-A 1 7 3(3:, 

S}ti/>xi 7 8ic<fc«3*^$ nr. :77<m 8 otc 

A*fT-2>. AMUfcL'— if tf— A 1 7 3KJ;t9ifcS7 2 



6£X;THG;^1 5 8te, M 
g Oj&* H— X$n^L i NbOj \zMfh t* ^ >K*S* 



itf 0 nmCDM^L. 77^/^180 ©PMHff 18 0 
a, 18 0 brai?^$tlT> &ft7 2 0 nmCOU~if 
t*-A 1 8 2 ftitttHtfSf 18 0 b38»6tt«#an«. HM* 
£*lfdfcS7 2 0 nm©W— ift*— Al 8 2te, *7tl^ 
>X1 94T*7t$n, SHGffl 9 6tCAtt£ft 
•5. Alt^n/iU-ife-A 1 8 214, SHG^fl 9 
6&&<r>T. fg2it&iai&T&-5 3 6 0 nm©L~ iffcf— 
A 1 7 7 \zm&ZtlTtiitt-£tlZ>o 

[0121] ±ffmi~~n3<Dmm<?>i&ft%v& 

EH81C, ^a±rl^-if3ti!SSrWcgB® 
IxfcH^y H©W*:5KT. zomyfr^y H l 4Tte, 
U—if3tJS4 2E^ir— »^5 8 ©^aitcsBB^n, 

ft7 7-f/Ulti, »i7*5 8©ffi!M^KWe>nfc 
7L (EHctrT) ^ffibT^- >->^5 8 |*)I^A$nT 

vi*. c©^£wia, mi©^ss©^©M^>>Hi 

[0 1 2 2] ±IEfgl, »2, S.t/B3<D^!iCDJgSiTf 
40 \%. Tli, MEMS (Micro Electro Mechanical Syste 
ms) X©aiKHEI>*? (SLM;Spacial Light Mo 
dulator) <D lST&-5SttlH]#T*^S©GLV (Grati 
ng Light Valve) ^f^7KftL^«5»7 

tffl^»T3te-A*3ai»rs0yf't>i»TRwuto&i, 
©as»*si:K«k03ttr— Asaarr*!:^**. & 

MEMSt.lt ICSSBiXa-feXSr^tLfc^ 
#nv^>i/^K«fc5v<*aiH'X©-fc>lr, 7 
•^bTffilOTIslSS^^IS'fbUfc^SfflvT.T 1 - 
A©i^T*0, MEMS^'f ^©aiBBBHflfft^ 



[0 116] A-757-1 4 2<DRtty&«MQMZ\Z 

A-757-14 2CDT*) IClJ, &S9 4 0 
nm©l^-1ftf-Al 3 5StBM-rS¥^U-if 1 4 
4#I2«£*lT^-5o A-757-14 2tfi|*U- 
if 1 4 4 ii<Dm\Z\tn U ^- h 1/>X 1 4 6 £*gEg£*l 

[0 1 1 7] 131 6Kl5Vr<fc5K, 77<A14 0^*5 
ire, U- — 1ft:— A 1 3 3H RU-Ml 5 6 0 nm© 

SBte5>6:i^;p^fe»tTJf*sn. 77</n 4 o 
©ffitwsM 140 b^ant^n-s. mM$nfe&* 1 

5 6 0 n m© U— if tf — A 1 3 3S, *7tl^->Xl 5 4 

U-iflf-Al 3 3te, &^mS51 5 6t*5^T, m 
4iWWr?»£»fi3 9 0 nm©L— iflf-A 1 3 7 1C 
^m^tlTttlMan^o COFHG7 7'fA , W 

5w©fti?j£#5;r<fcan?g-<5. 

[0 1 1 8] &45, S^^SC*. 7xM$nfcl^-ift* 
-A* 1 / 2 ©KS© U—if lf-AKdBft-r* SHG 

* 1 / 3 ©i£fi©U~tf tf-A£Wr5THG OS 3 
HGSSI^^) *>mfo$Z> Z\t\Z&K)^ THG (B 

[0 119] HI 7^, J:iB (3) ©^k^'JC 

. A^^^U-lfSrffl^c^T-f/N'-A*^^^^- 
^77^ ;^@SebT#^nfcU'-lft-A€:7tlSfi 
ffifelPf-TtSJaBlAL'TffiWi-S 7 T-f A*L--lf©-^J 
^CD7 7^fA*U-lff4, SHG (^21981^ 
^) !fC*0, «*4 5 0nm©U-1ftr 

-Al 7 3€UiWt'5G aN^#«#l/-if^<'*7 
7'f/'?-A*ii ; £i>a-)H7 4, ^t^T^^ilB 



(16) 
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[oi2 3] mm* u-*fxmwimgh2nB.-3yt 
yt&B&tfr (plzm <$mms*y 

? (FLC) MEMS^-f^J^O^^P^F^ 
(DMD) . iKHS©SP»^ 

[0124] &r£mmm? (y&myu-imj-) 



30 



^oim^v^ &w±)v\zfe. m±mz-£&\z-£ 

;Le>nfcV^O5 5-2 4 0#t£W£nXfc9> V-f 
i7D57-2 4 0(D*®tti7;U5Zl^A^*$nT 
t/i-&o ^^□57-2 4 OCDttTf-^ t>v 

>TS^£n5vU3>y-hC9CMOS<DSR 



2 4 0#. *fA^^<fcUTDMD^S$tlfc*^ 



T-$>z>+am\zm^rz.im&K^ m2o (b) 

-f»D57-24 Od^^^-S-agKffi^tt 
^Sr'^fc flhixT !fflit##fcjfti;x DMD<D§tf^ 

•fe)^(C^-t-6'y--f ? Dei 7—24 0H><tgg£> Ell 9\Z 

^-£?KlfMli|^5£<hK:.£-DX> DMDKASt^nfc 
^fcte^W^nov-f o 5 5- 2 4 0 (DMZJjfa^Ktt 

20 119 (A) (C) fcEfc DMDCD 

\z$m-2nT^z>wm<D-&iz^-?o ^n©v^^ 

D57-24 0<D^->^-7W«> DMDC^nfc 
3>hD-7 (EI^W) tCctoTfffc»n-5c fcyfe, xf" 
7WY-f i7 D 5 7- 2 4 0 Kick Oft t*-A^St#^ 

n-s^t^ TtiRiR'f*: (m^tir-r) ^gss^nr^ 

•5c 

[0 12 8] ^P#SO^F^P^tUT^ 
SO El 2 l&tfEI2 2fc*l»X, T#S3t-> 

77<9ttM3 0 3t, — *-CDHM3 0 3 Ky>&< Lbgm 

^^TM[Srr«.flfe^omes3 04t, -^©m®3 o 
3 mM^^wma 304 K^^nT^Hj&'eji^igi 

3 0 7 i^jyi U — 7j(DmM3 0 3R.tWtU7jO«^l3 

0 4T$\zn&.$:ffl)tt?z>z£T'5i±Lfr?-v>Jj\z£. 

oTpJ^M3 0 7 *^-&^pJ^M3 0 7 £jli&-r 

zyt&gm Lxmtrr-5 fc©T$§. 

[0 12 9] gD^, -#©«BS3 0 3^BJS«3 0 1 

40 \zm.&&2LnTm&Lzn. ^-^om8§3 0 3o±wc 
o i±^t3^tc^a3 o 2*^7e)nT*5 

0. IOTE3 0 2 0±^®l^ipJj^lK3 0 7®ib 

ntt^. -5ji^M3 o 7 (DMmfc&mms. -5-305 

-&TiBWit>5 1 O0IS*4**JI0U 7-3 0 

eaiRtt&tix^s. ^x ±-F2^>(Dmnfa&mm 

55-305. 306 MC«S» 3 0 9 jWl&fc SftX</> 
*>. £ S irBJJgSHBI 3 0 7 ©±ffifctt-:#©Wi 3 0 3 

t^fprr-&J;ot'te&cDmM3 0 4an»*s*ixv»5. 
50 [0 1 3 0] ^<D^o\zm^t\^wmt^^ y?T' 



*tu^v.^. ^fflxi?4m?&M&&.&wmmzm_ _ 

£—m.\zmyt~t2>z\£&T*gz>&?\ztiK>. %m&mm 

am®. (z^tO -en-^ncDT^P^T 

794>*>hwo6k* fimwmmtt.\zw$.ts.^K&j& 
mw<ghteK). mwvffii&fiqm* »Mtu5 

1--7 w t)m&e>w&\z\z, 7 v<<Dms35&\\z<D?m 

\z\zyt&%k<D^'b$:mz>--jmz®[m-rz> z\t~c\ 

±mm 1 3 <7»*aso!)jgiBxtt. ^nm^r i^-r & 
mmz-?z>z\£&&K>fri£v<<\ ^> i©i7&n* 

[0 12 5] JBl~5B3C!^Qfi®?KIBX«, ^7 

$n~r> 77<;i*A>HJP«fcEW!UXiii!Rou-if 

[0 12 6] DMDJi, Ell 9 (A) ~ (C) K^TJ: 
^IC, SRAM-feJW (^y-fc;!-) 2 3 8±tC ^/Jn5 
5- (V-fd7D5 5-) 2 4 0*^±tw^0^t$tlT 
BEffi^tlfcfcOX&O, (^cl 07J«iA»e*l 0 

OTdM) ©«/h5 5— X*Str^-fe;U«r7U"fWwBB5U 
l,T«$nfc5 7-f/^^^5. El 19 (A) 
tr^-t^l^Jt'BH^JUfcDMDT^O, El 19 (B) 
litr^-fe;U€r^?!»3t5^:0BBJiJLfcDMDX$)0, El 

19 (C) «tr^-feJUSr2^7C^SH?llUfcDMDX$> 
-So 2j^dficWB!fiH4J(/»Xtt. Ell 9 (A) Rtf (B) 



(17) 



2 0 0 2-3 5 1 0 86 



31 

tJ. 02 3 (a) <DVmzjFi?&*>\Z. -JiCDnM3 0 
3 £ftfc£©ttM3 0 4 t<Dffi<DMMW£Vgs<D&j&%0 

5, 3 0 6P B l©£|g3 0 9©P B mi:toff<b&-5. ft 
fc, 02 3 (b) ©#»3j?*"d:3K» -^©ml®3 0 

3 <tflii^o«is3 o 4 tmonwm&vgsooy&zoN 
LLtct^ ±rF2-3<Dmmfc&mm^ : 7— 3 o 5. 3 

0J5Pe^©£R£3 0 9©P«gpSteton£&<5. BP*., 
— D>*tC«fcoT5J^3BK3 0 7j&9BgUT£Ht3 0.9 
[0 13 1] Hd"?, tof«JnJ^K3 0 7®« 



32 



te, 3Mto&*— J££fc*«fc5fc«II3-0 3 <h"5J^S3 0 

Kite, £ £ td d < ft -5, ftfc, t®3 0 
3. 3 0 4 £7.^— fr£*HH#ftT3&ri&UTt>J:l>. 
[0 13 2] £/c, 02 2fcjj?r«k3K:, ^'>ty^C 



7^ T, Rttflftttt^JMU 7-30 5, 3 0 6 <Dft&m& 
#m nl££E& 3 0 9 ©ffl#r* (£«©*&£ 1 ) , t 

izmnfc&mm^ 7-305, 306 pg©^, 3 0 9 © 



NH, Att3t©«af<:*-6. 
[0 13 3] 
S3] 



kii«PM&t?*9» ftfctonCD»(i, Winsn-5«ffi 

Vgs,fcpJgS3S3BI3 0 7d^^Ufc<k#^^ ; 5 : a7C^ 

1 



-4^ 



l+4Rsin 2 



ntcos 0 j 



(1-R) 2 



[0 13 4] CICIT, ton, t off £T!E©<fc SlOBBfe 
-f-^> (m= 1) o ton=l/2XA [nm] , toff= 

3/4 X A [nm] , A = 4 0 5nmT*^, ftfc, Wt 
1^115 7-3 0 5, 3 0 6 CD^^KSft^R = 

0. 9tU AMft«i = 0 [deg] tU £RS3 0 

9^X(it^iUTB}f$n = 1 d©£ 

€ oypmmyt -> 7 ^ * jisftaaiis(s©«*ic» 

T-S^ffii, mBEVgs^ffibpL'&^t* (toff©£ 
€) {i^£<&^:<Sj&e-r, «EEVgsfcaJftlUfc£* (t 
on©i£) y%©8«.4 0 5 [nm] S: 

[0 13 5] ^SBB'-fy^'m, -*©«*! 3 0 3 
Rtflfc^mM 3 0 4 tOTrHBEVgsSrSlin-f -5 CI t 
T^b^i7-D>*l-±^>TpJl^lK3 0 7 

&mm=F&wk*%*E.-?z> z\t\z&o ~*s&mm 3 0 
7 ^siig-r z>yt&x$m?z> - *«. w, w© 

&#Sttfcl2l£ £fi£3 0 9©Pi3Pit, e^n, §§m 
-ffc^-SBIS 7-305, 3 0 6 ©ftSfc^ff^R^tefa 
tloa*-&^-&"^*^Tfe<fc«/i. Sit, WEVgs©ffiK: 
•fcOMW t «S*«)fcSBfkS-e:€»t. Sli&T.^ WW© 

[0136] ±mm<D-^mmm^^ 024 mm 

2 5^-r=fce>ic, *t>~t»iyt? 7 -Jmhmf&nw? 

— h 3 2 6 teagftTV- h 3 1 2±W7^- 

3 4 8OHSSJ:0«^»S* ; &t" 7^—!* 3 4 8© 

ifi< Kte7-r >mn3 5 6 *n»^5tiT«/>s. afesr* 



*7Ali3 5 8^*^;U^-^7m3 2 8<D±WZ 

)V? v -fmm *.-51fc*7t£ (tensi ) e nature) K<£ 
D, ;*1}-©±#©7^— it 3 4 8 ©SSSj&flttbOUT^* 
*7=#;k* 7 «7t7V- h 3 2 6 

©±® 3 3 6 e.srp'jsnfc^iici^s n-s. * ? 

mt *W h 7 >^ffi 3 3 6 £©W©0y*.WaKj 0 . 7^m 
©*> 7 ^Gte, ^^"1/- 6CWb&^ 7 PWC^ 

\zm^Z>Z£WZZ>o — ^, M>ti3 5 6i*7 
A«H3 5 8 t©MWiSW*«ttSI*<SlJjP*nSi:, W 

(DiiS*, BJim<D&Z>*y'7m3 2 8/5^^^-hR. 
t/7-f >mH3 5 6 Kl3l#$-e-£ft<5. d©IE©5l^ 
^ 7 TTS^Tyj^ftit, dtltCcko 7 ^6^»Jt/ > 

Tm%zrv>- v *v 3 2 6 © h 7 ~m 3 3 6 ksssw 

4? -So 02 5tc:^t"<fc'5^, ci©^M^*-*;ivt^ 
y^**7CU Z\t\\zXK). myt~7l>-h 

^ e>31igS« 3 3 8 TS^i^ftttTfT < . £ 
©#» (^7^ h 3 1 2 ©H+a£«!l 

^ 6 Alt ■=> tt3M U^tl ^©H^$ n*: 

5l$-&5«fc5«t»ttt«:l»<it'l3±0, 3S*t± 
^^J^^;^ 7 ^iJt*lC|6]^TjlS©*±fi«^7 
•J- 7 7 7 7 7Gifl9 7 7)K€fll3fe:?V- b 

5<? [0137] JhESB 1 ~^ 3 ©|Qfi©»l»T7e, 



(18) 



#M 2002-351086 



33 



34 



ffiU/c^tJ$r*l^-r o 
[0 138] 









&ACFlI&a 




pceft** 






turn 


1 m 


lOum 


lOum 




1m— 2m 


1m 


0.7m 


0.7m 




30#~B0tt> 


30# 


20» 


10# 




_27W~3BW_. 


2JW 


20W 


20W 






— AOmJ/cm- — 
100 


— 40mJ/cm 1 — 
10 


— ^OrTKl/em 1 — 
5 


40m3/ciw* — 
2 






1 030 x 100 


1080X10 


IOB0X5 


. 1080X1 




2us 


0£5uc 


7u. 


3 .Sua 



[0 13 9] (##00) &tw, ^2 6 £#B3UT, ## 

6t^-r^^t^ wmssimt.^) 

$>%>tz.$). n— fflfr\z\mvft^ztt^%®%&^~$' 

•5= 

[0 14 0] £0®7tgSTte. Hft^>y 1* 1 4{3u iiB 
ffi^Jkl^— !f^4 2, 3'J^U>X6 0> AOM 

(M5t#g!P§§) #©*1«Pe§§ 6 2, -><J > F U # 
)VU>XQA. j^U^>5 7-6 6, Slff 0 1/>X6 
8-?«J&£nfcfi}£l--.y h^#^.Tl/^„ U— tfJKS 
4 2<DU-lf^tB#'(ftJt-«. t^5fe^CD^t:-A*^ 
Itl^SC, aU/-^U>X6 0, ^^Pg§6 2, 
Rtf -> <J > F U # JH^ >X 6 4 #ibb$ >- U > l 4 'J 

*;nx>X6 4<Di^-+F^Hiit{KHc^ nm\z£&.<Dye 

Slt®^^$nfcN^tt^CD^U rT>S 7-6 6 #BB 

tif eu>X6 8*iiEa$nTi/^o 
[014D z\<Dmyt=L-y vzmm- zzmtizt— 

i/>>?S 8^TO$nT*0, l/-f«4 2, mj 
;A-^b>X6 0, *1«iia§l6 2, ->U>FU#)H/ 
>X6 4. ^Ud">5 7-6 6, Rtff 9U>X6 8 

$nxt/^. f 0 i^>X6 8^e>ffiM$nfcw— tf7t4 

OH ^r— : x>^*5 8 KK^tlfcH^Uk^PPSril 
iiUT. Hfttt^l OO^ffitCMM^n-S. 

[0 14 2] #V 3>*?-6 6 (DmSt&lZttvi-*: 
-^7 O^iSS^nTfeO. ^T^-V^E-^? Ote^E 

^4^:7-^-^7 0©E]fel;:#</\ /J?UrJ>5 5-6 6 

[0 14 3] fl-£l»3§6 2H» &mM^Z±fitf-Z>g. 



7 2 tti&*&ffllE]i& 3 b £ftjA&*L On 

5„ ^D^^^±fi£S157 2«. iag&tMS36©*& 

^ CT§-^ikfim7 4{cffi;j-r^. : — 

[ 0 1 4 4 ] ^fSfl-St£jE&§§ 7 4 ? D y :7{f#£l& 
957 2^e.A7JSnfc^D-y^«#lcra«bfc^5> 

ye> ATjSnfd®^-^ 3 8 KS-^T^gsm-^ 

£j«U ^J«$tl^P«-l-^^P#§6 2tffi*-T 

^ n cm e> l&uzi > h a — v \zm 

[0145] #i\z. z\<Dmmm<Dwm*mm-fz>o m 
ymmz 1 o \z v-^%a o ^mMvxm^ft ^fe«e> 

[0 14 6] myfr\y H 1 4CD1/— tF3tjH4 2#>"=)tti#t 
$nfc U— (f^i, n »J ^-^ U>X6 0 13cfc 0¥ff7t 

{b$nmsi5^is§§6 2icAM$n^»o AStstifcu— 

^Va5^iaS§6 2tJ;oT^sS$n-5o ^E-^n 
> hD-7 3 2^7.^-^T-^-^ 7 0 ^— ^jg^TtHflg 
X*^7"^-^7 0(D[B]fel^^'Jrr>5 

7-6 6^tm^-|pii'iH]S^n^o ftfflm®$%e 2\z^ 

40 i T&fflZtirc I — 7^ U Zf>5 7- 6 6 ©stt 
WXKMt£m^fa\zmfa-£tlT. f 0 1^>X6 8 €r 

^AUT^Tt^^i i o rosfficilt^ns. 
[0147] mxMim\z\z. myfr\y h i 4 

(x$to^^^Y$ft^[^©M^) (c^i;$n^c 
^e-^ zi > h n-7 3 2 j^iEite-^ 3 6 £-®£arrf 
B^-ar-ixi:. U- HA^ U ol-2 8 fe— Jt^TiaS 
U U-K7>^';3.-2 8©IH]^#^ iijcmpi 

[0 14 8] myt^y H 1 4 0Yflfc&(6]'\<7)^»i<»:* 



(19) 



35 

s y- 6 6 *i i Ertg-xf *3tr (a^mmo t 

3 8 \zfcCTmMB^&&j&2nz> 0 ±&i<ntz 
sows**. nasaw»6 2cm*sn*. umao 

^urr>^7-6 6icio{iFp]$n-s>c ^-u 



[0 14 9] Wfr^y t* i 4 aiRftasMlj i o ®Wi 



JO 



#§§2 0 0 2-3 5 1 086 

36 

B, 7 2A£jSi&!yrtfy:if>5 7-6 6KAtt£fL 
ij rT>5. 7-66 ©R«iffTfK«SnT»3t«*« 1 

[0 15 51 Z\<D&o\Z. U— tf^4 0A. 4 OB, 4 
OC, 40DtCJ:l9. 0©Y«[#fc«£ji&: 



-So tbT< ^3>hD- 73 2^MIb : &-^2 2 

-5^»-5Ih«ku-jj-.i<^u-3.— 2.0 (Dmmzm^- 

777 Kfrgr—S? 1 2^X$fc^[^]tClX^y.>^ft^n 
[0 15 0] £JLhg)i§0> ##ffltC{££fff7£feM~ms 

£l^lc£*»t«£ifc'<"C±IE (1) ~ (6) ©fU 
[0 15 1] fl^PM<b^'Jrf>5 7 

[0 15 2] fc*5. ±BBT«, M^-yh^m—^M 
%1C? ; £>ffl\Z-O^TWffl bfc#, 02 7 \Z7jk-? J: 5 13, 

IfTta.- y bTffck 1 ^Ot'U =T>5 7—6 6 f:i;ttU 
4t?©l/— tfTtiSH 2 A, 42B, 42C, 4 2D£3 

7-t*i^T^5. 
[0 15 3] Z.CDn^tP.-y U—*fytM4 2 A 

j6»6Hiit3*l&l'— 15£4 0 Ate, A-7S 7-7 2 A 
TKitsnx^u rf>5 7—6 6 KAJN-^n, 3*> 

S7-6 eosMMTSSt^nTfiTt^^i o\zmt 
$n-5o b— tf)tas4 2 B*»sai»snfcu-if)t4 o 

B«, A-75 7-7 2BT?S»^tiyN-7S7-7 2 
A£3Sj&l/'0}?l>3'>S7-6 6l^AI*$n, tfUrf> 

57-66 ©^ire^sttTftft**** i o tcuat* 
[0154] tifz, u— wem4 2 c^ttm^n^ 

— »f)t4 0Ctt, A-757-7 2 CT?SM$tVN-7 
5.7—7 2 B, 7 2A^Sa^UT^Urr>5 7-6 611 
Att$*l, m rT>5 7-66 ©SM® "CKfltf £ tlTSt 

m^rni o\zmftiztiz>o u-if)aR4 2D*»6ffl« 

^ttfcU-— 9^4 ODii, A-75 7-7 2C, 72 



[0M©fS¥&tfcBJ] 

[Bi i ] 2Egggjg>as i Qym&vwffiz&zmimmvM 



[02] (A) \±i3zr7,W&±\Zl3?-Uz?7s MfeWg 
fi£$n^Si7t*^«!lO»f®0'e$>O, (B) « (A) CD 

— [031 0 1 kJ* j »3tafctt<0|f3frvy H©l 

[04] (A) W3^©SSl©3*aaW>^K:«S»fc 

ggcDU— vF^nm&^twmSK&K). (B) *i 
[05] 04 \zm-u—^ytm<Dwmn> Y-n* y 

[06] W7 W ^ft UT^i$n§^k-f-f 
>if^ hJVV7W? (GLVif) ffl«ifiK^^t 
.54? ^0T*-5o 

[07] (A) Rt; (B) l4GLV*^ftfHR!©K 

[08] imm^2<Dmk<Dmmz^nymm<Dm 
fi£*^-r^0T$)-&. 

[0 9 ] *miVffi 3 ©^©J$£fc&5Sf 7*gg©#l 
[010] 7tiHl3*5tt^)^*:^-lf^7^^m0X 
[011] (A) ^JliH*3tt-S^# >7 7V> 

40 3f®0T*o, (b) tt (a) <ry^\z^t3mwz 

[012] *&bm<d& 3 ©*as®»iinffl6ffl , r*3iaB* 
^-r^m0T$>-&. 

[013] (a) sea (b> }3&mw<Dm4:0)mme>i& 

[014] *«W©|»3^«©l^1f3e»fcLT«ffl"ifr 
[015] *^©S3tSIS©U-if3ti!gtbT^'5J 



(20) 



2002-351086 



37 

[016] 2f3§BJ©gf ftg«tf> U—tfHWfc bT^ffl"5J 

[017] #569§CD|f 3fc£H© UTfiM"5J 
fjg&SHG (Sf§2iiElI3&fS£) 7 If®**** 

[0i 8] mivm&vimim&mymmcDmyt^v 



38 



[®2 6] ##^ji^-i.fi^g®«^*^-r#4m0T 

$>•£><> 

[02 7] #9!MWt«*«^«0»^!y H©^#iJ 

i o mmm* 

12 ^yhT^-v* 
1 4 .■IBfc'Vy H 



— — — ^^m^^^m^^^ : — 

[019] (A) ~ (C) \¥f*j9fr:^4&XXS.7— 
(DMD) <D»fijt*^t1B5^i&^0T*-5. 

[020] vMD<Dmt$:m.w-rz>rzib<Dwmm-?$> 


— 16. 
18, 

2 0, 
2 2. 


2 4 . S O- b 

2 6, 52 mnvn 

2.8, 54 U-HX^Un.- 

3 0, 5 6 f»E-^ 






3 2 


-fc— ^J>hU- 17 




[02 1] T^©£Pel^?£^#J£^¥®0T?$> 


34 
36 






[02 2] 02 l<DA-A$fffi0W5<> 


3 8 






[02 3] 02 1 <D^&m<D&m^^<vW)mKm& 

[02 4] ^SJ^^IBOT*?^*^*"**® 


4 0 
4 2 
44 
ii? 46 


U— tfjt : 





[0 2 5 ] 0 2 4 cD^R^©SIBBQ5«*f®ibfm!B 

[0i] 



4 8 X— A1/>X 



[0 2] 




(A) 40 



r 





V ~Z=2t i 




2 1 










1 , 1 



[05] 





[06] 




(23) 



2002-351086 



mi o] 



[0 2 4] 





[02 7] 



[0111 





59 b " seo 



[014] 



c»e too 



-*^B»I*» 1 JO 



[H2 3] 



(A) 
(WOFF) 



(B) 



304 305 , f tt 507 3CW 305 
309 



304 305 l "" 307 



303 306 




(24) 



200 2-351086 



[01 2] 





tva 17S 176 ITS ,_ ©6 



#|«2 0 0 2-3 5 1 0 86 



imi 6] 



DF8LD 
1560nm 



Er34 ,Yb3 4- s9^/l^3^H . 



134 133 136 WZ W '« t33 

1 ' <A „X - k * — . — m — ^— / 



137 

390r«5W 



EJKLD ^44 




[H2 6] 





(51) Int. CI. 7 
GO 3F 
HO 1L 
HOIS 



l/U 
21/027 
3/00 
3/094 
3/109 



F I 
HOIS 

HO 1 L 
HOIS 
B4 1 J 



3/00 
3/109 
21/30 
3/094 
3/00 



5 2 9 



(##) 
B 5F046 
5F0 7 2 

S 
D 



(72)^BJ# tfm % 

#?&l|»£M±PI«f&TC£798#ifc % 



(27) ftffl 2002-351086 

51 52 
F#— A(##) 2C362 AA02 AA10 AA13 AA42 AA43 
AA45 AA48 BA01 BA27 BA29 
BA57 BA58 BA60 BA66 BA67 
BA83 BA84 CB71 
2H041 AA11 AA23 AB14 AB38 AC06 

AZOO A205 
2H088 FA18 FA30 HA12 MA03 

2H097 AA03 AA05 BB02 CA06 CA08 

LA17-TAt)Fa^ "" " 

2H110 CD12 CD17 

5F046 BA07 CA03 CA09 CB01 CB04 

CB08 CB10 CC15 

5F072 AB07 AB13 AB20 AK06 JJ08 
KR12 MM03 MM18 PP07 QQ02 

KR05-YY09 — — - ; 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

j£ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



